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The dairy subsector in Kenya is growing fast and accounts for 4%, 12% and 44% of national, agricultural and 
livestock gross domestic product, respectively. It provides jobs to over 1.2 million people directly or indirectly. 
About 2 million smallholder households depend on the subsector for their livelihoods. 
 
The dairy value chain and potential entry points of food safety hazards at post-harvest nodes of the value chain were 
analysed. This review recognises that pre-harvest activities may have post-harvest food safety implications. It lays 
emphasis on milk quality due to microbial, adulterant and aflatoxin contamination and antimicrobial residues. The 
review considers current practices and interventions that can be applied to improve milk quality along the dairy 
value chain in Kenya. 
 
The major intervention identified is capacity building in various aspects of milk safety so that actors are not only 
able to detect food safety deviations but can also take actions to correct them; this will aid in developing a food 
safety culture in the dairy value chain. Kenya has an established food control architecture which requires 





Kenya’s economy is largely based on agriculture. Agriculture contributes over 25% of gross domestic product 
(GDP) and together with the rural development sector, provides over 80% of employment and 60% of national 
income (Muriuki 2003). Agriculture and forestry contribute more than 20% of GDP, down from 27% in the 1990s 
and 22.7% in 2007 (Muriuki 2011). Close to 80% of the population live in rural areas and derive their livelihoods 
from crop and livestock production. Agriculture also provides raw materials for agro-industries (about 70% of all 
industries depend on inputs from agriculture). Livestock contributes about 10% of national GDP and over 40% of 
agricultural GDP. Dairy is the largest contributor to livestock GDP (Muriuki 2003). Dairy products (excluding live 
animals) comprise 30% of livestock GDP and more than 22% of the gross marketed livestock products (Muriuki 
2011). 
 
Livestock production has been under-represented in previous estimation of GDP (Behnke and Muthami 2011). This 
was confirmed by the Intergovernmental Authority on Development (IGAD) and the Kenya National Bureau of 
Statistics (KNBS) (Behnke and Muthami 2011). The contribution of the livestock sector to agricultural GDP in 2011 
was more than two-and-a-half times larger than the official estimate of 2009. The under-estimation can be attributed 
to a number of factors, among them the lack of information on the actual size of the national herd, lack of data on 
official livestock sales and lack of data on products traded informally or directly consumed by livestock-owning 
households (Behnke and Muthami 2011). 
 
Kenya’s animal resource base comprises 17.5 million head of cattle, 27.7 million goats, 17 million sheep, 3 million 
camels, 31.8 million domestic birds, 1.8 million donkeys and an undetermined number of companion, game and 
aquatic animals (KNBS 2013). The distribution of dairy cattle (Figure 1) is influenced by factors such as human 




Figure 1: Cattle population in Kenya by province, 2009. 
 
Three agro-ecological zones in Kenya support varying cattle populations. High-rainfall areas occupying less than 
20% of the arable land support half of the cattle population and produce over 75% of domestic milk. The median-
rainfall areas (750–1000 mm) are known to support large commercial dairy farms and local cattle on open pasture 
(Wanyoike et al. 2005). Milk production is no longer limited to cattle. Camels and dairy goats are also becoming 




Table 1: Milking animals, total milk production and yield per animal in Kenya, 2000–2017 
Species and parameters 2000 2005 2010 2015 2016 2017 
Cow       
Milking animals (head) 4,690,000 4,624,389 5,001,600 5,800,000 6,500,000 6,000,000 
Milk production (tonnes) 222,400 3752200 3,638,592 3,444,214 4,115,473 3,560,702 
Yield (kg/animal) 474.2 811.4 727.5 593.8 633.1 593.5 
Camel       
Milking animals (head) 470,000 390,000 1,250,000 1,117,892 1,234,712 1,275,201 
Milk production (tonnes) 335,175 289,050 892,039 812,279 849,620 876,224 
Yield (kg/animal) 713.1 741.2 713.6 689.6 688.1 687.1 
Goat       
Milking animals (head) 1,920,000 2,200,000 4,276,319 3,874,396 4,094,365 3,821,521 
Milk production (tonnes) 119,016 132,354 260,326 260,000 274,000 256,000 
Yield (kg/animal) 62. 0 60.2 60.9 67.1 66.9 67.0 
Sheep       
Milking animals (head) 1,540,000 1,568,105 1,550,000 1,670,000 1,900,000 1,800,000 
Milk production (tonnes) 59,953 58,788 58,325 61,800 70,300 66,600 
Yield (kg/animal) 37.6 37.5 37.6 37.0 37.0 37.0 
Source: FAOSTAT (2019) 
 
Available methods of estimation of livestock data are questionable (SDP 2005) and variable numbers of dairy 
animals in the country have been given. The official data from the Ministry of Agriculture, Livestock and Fisheries 
(MoALF) put the number at 3.5 million while the Smallholder Dairy Project (SDP) survey asserts that the actual 
number might be double the official figure given (SDP 2005). According to the Food and Agriculture Organization 
of the United Nations (FAO), Kenya had 6 million milking cows in 2017 (FAOSTAT 2019). 
 
The main contribution of dairy is provision of livelihoods to the many stakeholders involved in the value chain. Milk 
and milk products contribute significantly to household nutrition in many rural communities. At the farm level, the 
dairy industry creates about 841,000 full-time jobs, about 15,000 at the processing level, and 40,000 at the formal 
and informal milk market levels (Muriuki 2011). The importance of livestock to the economy is most appreciated in 
the drier parts of the country where it is almost the sole source of livelihood for the communities living there 
(Muriuki 2003). About 60% of the livestock population is found in the arid and semi-arid lands where the industry 
employs nearly 90% of the population. In addition, rural communities derive a range of financial benefits from 
livestock keeping, including provision of credit, insurance and a means of sharing risk. The benefits of credit result 
from the ability of livestock owners to ‘cash in’ their animals and get income at a time that they choose and 
depending on when the need arises. There is insufficient evidence to assign a monetary value to the benefits derived 
from animal power; these include those derived from the use of animal draught power (principally oxen) for 
cultivation and the use of equines and camels for transport and haulage (ICPALD 2013). The livestock sector 
supplies domestic requirements for meat, milk, dairy products, eggs and other livestock products while accounting 
for about 30% of the total marketed agricultural products. The sector earns the country substantial foreign exchange 
through export of livestock and livestock products. In 2018, the value of marketed livestock and livestock products 
increased by 8.3% to 146.8 billion Kenya shillings (KES) while the volume of marketed milk increased by 18.4% to 
634.3 million litres (KNBS 2019). The sector employs about 50% of the country’s dairy agricultural sector work 
force, contributes substantial earnings to households and provides raw materials for agricultural-based industries 
(MoALF 2019). Livestock are among the few assets owned by women, youth and marginalized segments of the 
population. 
 
Dairy value chain in Kenya 
Description of the value chain 
The dairy value chain comprises many players, from farmers who are the primary producers to consumers who are 
at the end of the value chain. The Kenya dairy value chain is either formal or informal, depending on whether the 
milk undergoes processing (pasteurization) before sale or not. The number of actors involved varies depending on 
the level of the value chain. A higher level of integration may be witnessed during milk collection. Milk collectors are 
informal traders who collect milk from farms and use motorcycles to transport it to bulking or cooling centres. The 
other level of integration occurs where products from the formal value chain are traded in the informal value chain 
and vice versa. However, some steps in both value chains may be the same. For instance, milk destined for formal 
processing may be transported from the farm to bulking centres in plastic containers (a practice common in the 
informal value chain) rather than in the recommended aluminium cans. The dairy value chains in urban, peri-urban 
and rural systems differ in several other ways. For example, milk produced in rural farms passes through a number 
of channels such as collection centres, cooling centres, dairy co-operatives and processors while milk from urban 
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and peri-urban farms has little or no element of cold chain between production and consumption (Kiambi et al. 




Source: Adapted from the East Africa Dairy Development project and other sources 
Figure 2: Dairy value chain map. 
 
Production 
The bulk (70–80%) of milk processed, marketed and consumed in Kenya is produced by smallholders whose 
estimated numbers vary from 600,000 to 1.8 million households (Omore et al. 1999; Wanyoike et al. 2005). A report 
by SDP (2005) stipulates that the number of smallholder milk producers has increased over the years to about 1.8 
million households to match the demands of the increased population. Milk yield per animal, total production and 
livestock population have been on an increasing trajectory despite the production shocks witnessed during the same 
period (Table 1). 
 
Transport 
The first level of transport is from the farm to the bulking and cooling centre or milk selling outlet. Milk transport is 
done by farmers, transporters contracted by co-operatives or informal dairy traders. Transport modes differ 
depending on the scale of the operator; while traders may use bicycles or motorcycles, co-operatives use trucks to 
transport milk from the farms. Milk sold at the farm gate to neighbours is transported in cans and plastic bottles, 
depending on the volumes handled. 
 
The second level of transport is from bulking and cooling centres to processing plants; this involves formal 
transporters and large processing firms. Milk transporters (Figure 3) can be divided into three groups: (1) licensed 
transporters who use specially built trucks to transport milk; (2) licensed transporters who use open trucks but carry 
milk in authorized aluminium cans and (3) informal transporters and traders who carry milk in unapproved 
containers (Fintrac 2015). Informal traders transport bulk milk in 20-litre plastic containers using motorcycles, 
vehicles or donkeys (especially in remote areas). Motorcycles are convenient and perhaps the most common mode 




   
Left to right: Milk transported in plastic containers on a motorcycle (Oosterwijk 2018); milk transported in an open truck in plastic bulk 
containers (Wanjala et al. 2018); milk transported in an aluminium can on a bicycle (GRAIN 2011). 
Figure 3: Milk transport in Kenya. 
 
Bulking and cooling 
Lack of milk cooling centres limits the development of sustainable dairy value chains. A major constraint to the 
setting up of cooling centres in some of the milk producing areas of the country is the lack of or unreliable 
electricity supply. Bulking centres not only link producers to processors but they help preserve milk quality by 
making available cold chain facilities near production units. In particular, the coolers provide opportunities for 
cooling of evening milk which would otherwise not reach the market at its optimal quality. The cooling centres help 
processors to market quality milk sustainably by allowing regular flow of income (from milk sales) from urban to 
rural areas.  
 
Kenya has about 200 milk cooling centres, 53 of which are owned by the New Kenya Co-operative Creameries. 
They are mostly owned by producer groups with support from non-governmental organizations (NGOs) and 
donor-funded projects including the Kenya Agricultural Value Chain Enterprises (KAVES) project (118 coolers), 
Heifer International (60 coolers) and the State Department of Livestock, East African Agricultural Productivity 
Program (eight coolers and two pasteurizers). 
 
Coolers are estimated to hold 6000–6500 litres of milk, suggesting that approximately 1.3 million litres of milk pass 
through collection centres daily based on the total number of cooling centres in the country. Depending on the 
season, cooling centres may operate below their optimal capacities. Assuming that an average smallholder farmer 
delivers less than five litres of milk per day, over 1200 suppliers are required to reach the minimum daily capacity of 
a cooling centre. 
 
Processing, marketing and distribution 
Kenya has 138 dairy processing plants (23 large-scale processors, 74 mini-dairies and 41 cottage industries) (KDB 
2019). The annual milk intake in 2018 was 634.3 million litres (KDB 2019). Dairy traders, dairy co-operatives, 
bulking and cooling centres and transporters are the main market intermediaries. It is estimated that only 55% of 
milk produced is marketed; the rest is consumed by the farm household, consumed by calves or lost through 
spoilage. Milk gets to consumers through a number of formal and informal channels (Figure 2) including raw milk 
purchases at the farm gate (35%) (Gitau et al. 1994), direct sales by dairy co-operatives, farmer groups and milk 
traders (16%) and milk processors (Kenya Co-operative Creameries, 3% and private processors, 5%). 
 
Formal milk marketing 
Several intermediaries exist in the formal milk marketing channel. The major differentiation from the informal 
channel is pasteurization and sale of packaged milk (fresh and long-life). However, with the enforcement of a 
regulation requiring that milk sold in urban areas be pasteurized, both formal and informal channels now differ only 
on the number of intermediaries involved and type of outlets. About 20% of marketed milk is sold through 
registered processors. Of the processed milk, 85% is sold as fresh milk (short-life pasteurized or long-life ultra-heat 
treated), 3% as yoghurt, 7% as fermented milk and 3% as powdered milk; less than 2% is used to produce value-
added products such as cheese and butter (Muriuki 2003). A new phenomenon in milk marketing is the sale of 
pasteurized milk through milk vending machines that dispense varying volumes. Up to 16% of the total milk output 




Informal milk marketing 
Eighty percent of marketed milk is sold through the informal channel as pasteurized or non-pasteurized milk 
(Fintrac 2015). This channel is characterized by marketing of milk by mobile traders or milk distributors who sell 
both raw and pasteurized milk. In rural centres, dairy traders may sell unpasteurized milk directly to consumers. 
 
Retailing 
There are four main categories of milk retailers: (1) fixed retailers that include supermarkets, kiosks and chain stores; 
(2) informal vendors who collect milk from farmers and supply it directly to consumers or sell processed milk 
products like their formal counterparts; (3) milk bars that sell a range of products such as fresh milk, yoghurt, milk 
shakes and naturally soured milk and (4) milk dispensers located in supermarkets or as stand-alone businesses in 
urban areas. Small-scale retailers are mobile and it is difficult to correctly estimate their numbers. They are, however, 
said to handle 70–80% of marketed milk (Birachi 2006; Muriuki 2011) and sell an average of 50–100 litres of milk 
per day and at approximately half the price of processed milk. A few may sell over 400 litres of milk per day, are 
licensed by the Kenya Dairy Board (KDB) as milk bars and are known to comply with safety and quality 
requirements (KDB 2019). 
 
Milk demand and consumption 
Milk demand can be estimated and projected using per capita milk consumption (Table 2). Per capita milk 
consumption in Kenya is 148 litres, which is high in comparison to the East African average and relative to other 
African countries (Wanyoike et al. 2005). It is estimated that the demand for milk in 2030 and 2050 will be 7,513,000 
tonnes and 13,298,000 tonnes, respectively; production will require an annual growth rate of 2.5% to be able to meet 
the milk demand for the country (FAO 2017). In addition, the number of smallholder households keeping livestock 
will increase from 1.8 million in 2017 to 6 million by 2050 (FAO 2017). This demand will be propelled by an urban 
population of about 44 million compared to 12 million in 2017 (AFIDEP and PAI 2012). The country will require 
an additional 3.52 billion litres of milk by 2022 to satisfy demand with urban areas accounting for 59% of the total 
growth (Fintrac 2015). 
 
Table 2: Milk consumption in rural and urban populations in Kenya 
Study area Milk consumption (kg per capita) Reference 
Average Rural Urban 
Kenya 64 19 125 MoALF (2010) 
Rift Valley, Kiambu 94   SDP (2004) 
Nyandarua and Nakuru 82 64 125 Birachi (2006) 
Review of data 96 77 160 Fintrac (2015) 
Kenya  108 83 177 KNBS (2013) 
 
The per capita consumption is expected to increase to 139 litres in 2022 (Table 3). Milk demand tends to be a 
function of price and consumer income but price elasticity in Kenya indicates that milk demand is less responsive to 
price changes with consumers reallocating food budgets rather than reducing milk purchases when the price of milk 
increases (SDP 2004). 
 
Table 3: Estimated and projected milk demand, 2012–2022 
Consumption parameters Population sector/share 2012 2017 2022 
Population projections  Population (‘000) 
Urban share of population (%)* 
























Consumption and demand 













Source: Fintrac (2015) estimate calculations 
*World Bank estimate, **five-year periods and *** urban per capita consumption grows at compounded annual growth rate of 2% and rural per 
capita at 2% annually through 2022 
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Post-harvest losses of  milk 
Post-harvest losses of milk occur at various stages of the value chain (Figure 4) including production (0.1%), 
handling and storage (11%), processing and packaging (0.1%), distribution (11%) and consumption (0.1%) (FAO 
2011). The national milk loss is estimated at 7.3%; about 6% of the loss occurs at the farm level with 5.7% being 
attributed to spoilage of evening milk (Muriuki 2003). These losses arise from poor handling and storage of milk. 
The loss is also high during the wet season as supply is high but roads are impassable (Fintrac 2015). The usual 
quality control process includes initial sampling of milk at the collection and bulking centres and testing for 
contaminants which, if present, would result in the milk being rejected. In western Kenya, milk handling losses 
during bulking and trading were estimated at 1.1% with most cooling centres reporting losses of 0.2% to 1.1% 
(Fintrac 2015). With an estimated national milk loss of 7% and assuming an average milk price of KES 70 per litre, a 




Source: FAO (2011) 
Figure 4: Global regional comparison of milk loss along the supply chain. 
 
Milk contamination at the farm level 
Several factors contribute to milk contamination at the farm level, among them the poor hygiene of milking 
personnel and equipment (milking machines and milking containers), failure to clean the udder before milking, 
failure to stripe and identify mastitis-positive teats before milking and mixing the milk, leaving milk uncovered after 
milking, keeping milk unchilled after milking and before transport, and adulteration of milk with water, fats or 
hydrogen peroxide. Another concern is microbial contamination of milk from cows with mastitis, tuberculosis, 
brucellosis and listeriosis. Antimicrobial residues are a concern where cows are treated and milk is cleared for 
consumption before the recommended withdrawal periods are over. Mycotoxins from contaminated feeds present 
additional health challenges. 
 
Poor quality inputs and bad farm practices cannot be corrected further up the value chain. Although pasteurization 
kills majority of zoonotic disease hazards, the level of destruction is dependent on the initial load before 
pasteurization which also influences the product’s shelf life. Contaminants such as mycotoxins cannot be denatured 
by pasteurization temperatures. The cooling or processing of milk will not improve its hygienic quality. 
Implementation of clean milk production at the farm level is essential (Lore et al. 2006). It is important, therefore, 
that sources of poor milk quality be eliminated or controlled at this crucial stage. A major area of concern is the 
inability to maintain a cold chain during storage, distribution and marketing in both formal and informal systems, 
and this favours microbial multiplication and subsequent spoilage of products. The KDB, in association with 
various partners, has outlined a number of rapid and easy-to-use tests that workers, especially those operating in the 
informal market, can use to assess the quality of milk at the farm level (lactometer, alcohol and clot-on-boiling tests) 
(Lore et al. 2006). 
 
Milk contamination may be from air, milking equipment, feed, soil, faeces and housing (Coorevits et al. 2008). Milk 
contaminants include micro-organisms, mycotoxins, additives and dust particles. Consumption of contaminated 
milk can lead to zoonotic diseases such as tuberculosis, brucellosis and listeriosis as well as gastro-intestinal disorders 
and poisoning (de Santana et al. 2001).The milk safety review by Chege and Ndungu (2016) outlined levels of the 
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value chain where milk contamination was likely to occur; these include the health and feeding of the animal, 
milking, delivery of milk to collection centres, transport of milk to processing plants, processing, packaging and sale 
in supermarkets. 
 
Foodborne diseases rarely cause death but result in productivity loss and treatment costs. Globally, the estimated 
number of disability-adjusted life years (DALYs) attributable to dairy is about 20 per 100,000 persons; the burden is 
58 DALYs per 100,000 persons in sub-Saharan Africa (Li et al. 2019). 
 
Microbial quality of  milk 
Microbial contamination of milk can occur at various nodes along the value chain. Several pathogens that have been 
associated with milk-borne disease outbreaks including Listeria monocytogenes, Salmonella typhimurium, Campylobacter 
jejuni, Staphylococcus aureus, Bacillus cereus, Shiga toxin-producing E. coli (E. coli O157:H7), Coxiella burnetii, Mycobacterium 
tuberculosis, Mycobacterium bovis and Yersinia enterocolitica (Sarkar 2015).  
 
Milking 
Fresh milk from the udder of a healthy cow has a low bacterial load (103 colony forming units [cfu] per millilitre) 
(Richter et al. 1992). An increase in bacterial load of milk may be attributed to factors such as mastitis in the herd, 
unhygienic milking, poor storage of milk, mixing of evening milk with morning milk and unhygienic bulking and 
handling of milk during processing. A high microbial load increases the possibility of milk spoilage and consequently 
increases the risk of foodborne illnesses. 
 
As in many other countries, microbial quality of milk in Kenya is assessed using indices such as total acidity and total 
viable count or through identification of specific bacteria such as Enterobacteriaceae, coliforms and Staphylococcus 
aureus. The Kenya Bureau of Standards (KEBS) has set acceptable limits of microbial quality indices in marketed 
milk as follows: total acidity, 0.18% lactic acid; total viable count, 6.0 log10cfu/ml; Enterobacteriaceae, 1.0 
log10cfu/ml and coliforms, 4.50 log10cfu/ml (KEBS 2003). Detection of coliforms and pathogens in milk indicates 
possible contamination with bacteria from the udder, milk utensils, water or post-process handling (Bonfoh et al. 
2003). Delays in transport due to poor road infrastructure and lack of refrigeration facilities may also lead to 
microbial spoilage of milk (Wafula et al. 2016). High levels of acidity are an indirect measure of the fermentative 
Lactobacillus species in milk. High initial bacterial count has implications on the shelf life of the raw or pasteurized 
milk. 
 
In a study of the microbial quality of raw milk in Nairobi and its environs, acidity levels above the acceptable limits 
were reported in milk sourced from rural (0.19% lactic acid), urban (0.21% lactic acid) and slum (0.22% lactic acid) 
areas (Wanjala et al. 2017). Additionally, the mean total viable counts were above acceptable limits in milk sampled 
from the three areas with the highest counts observed in milk from the slums (8.18 log10cfu/ml). The mean 
Enterobacteriaceae counts in raw milk were higher than the KEBS acceptable limits while mean coliform counts 
were higher than 4.50 log10cfu/ml in the three areas (Wanjala et al. 2017). In a study by Arimi et al. (2000) in Nairobi 
and Kiambu Counties, 46% of milk purchased for household consumption had coliform counts greater than 4.50 
log10cfu/ml. 
 
Unhygienic milking practices are risk factors for coliform contamination (Figure 5). Teat skin is one of the sources 
of coliforms in milk; bacterial contamination can arise from practices such as poor cleaning of teats before and after 
milking (Robinson 2005) and failure to practice pre- and post-teat dipping during milking (Fuquay et al. 2011). 
 
Cows with infected udders can shed over 107 bacteria per ml of milk (McKinnon et al. 1990). Mixing of good quality 
milk with mastitic milk can increase viable counts in raw milk. A major causative agent of mastitis is S. aureus, which 
can either originate from sick cows or from milk handlers (Odongo and Ambani 1989). In Nakuru, bacterial 
pathogens isolated from quarters of cattle infected with mastitis were ranked as follows: Staphylococcus aureus (46.9% 
of isolates), E. coli and streptococci (14.3%) and Klebsiella spp. and Bacillus spp. (4.1%) (Shitandi et al. 2005). Mean 
counts of S. aureus of over 5.8 log10cfu/ml in raw milk and 0.10 log10cfu/ml in pasteurized milk were reported in 
Nairobi (Wanjala et al. 2017). High S. aureus counts were attributed to unhygienic practices during handling and 
storage of milk (Ndung’u et al. 2016b). S. aureus and Shiga toxin-producing Escherichia coli (E. coli O157:H7) are some 





Source: Salvatierra Rojas et al. (2018) 
Yellow arrow indicates unhygienic milking environment. 
Figure 5: Milking of a cow in a smallholder dairy farm. 
 
Milk handling during transport, storage, bulking, processing, marketing and distribution 
A number of factors can cause milk to be contaminated during transport; these include the use of plastic containers 
that are harder to clean, poor cold chain which increases the risk of microbial proliferation, and poor infrastructure 
and long distances to the bulking or cooling canters which increases the likelihood of bacterial growth. Aluminium 
containers have been deemed acceptable for handling and transporting milk compared to plastic containers that are 
not easy to sterilize. However, a study conducted in Nairobi found no difference in total viable counts in raw milk 
handled in aluminium and plastic containers, regardless of the market channels (both had > 6.0 log10cfu/ml) 
(Wanjala et al. 2017). Other studies report high coliform counts in milk transported in plastic containers (Mwangi et 
al. 2000; Gemechu et al. 2015). Regardless of the type of containers used, producers and traders know the value of 
cleaning milking equipment properly. In the work by Orregård (2013), about 76% of agents, 56% of farmers and 
73% of shop owners in Kiambu County reportedly cleaned their equipment with hot water and soap. 
 
The time taken to transport milk from farms to collection and cooling centres depends on the terrain and the 
distance covered. Kaindi et al. (2011) report that it took 2.45–6.30 hours to transport milk from the farm to the 
collecting centre. The standard guideline is that milk should be delivered to a cooling centre within two hours of 
milking to avoid spoilage. 
 
Considering the infrastructure and mode of transport used by most dairy farmers in Kenya, the ideal location of the 
cooling centre should be located within 15 km of the farthest farm. Milk is cooled in two steps: precooling and 
refrigeration. Precooling reduces the difference between the milk temperature after milking and the desired 
refrigeration temperature of 4°C; the higher the difference, the longer it takes to cool the milk to the desired 
temperature. Milk delivered to collection centres is not precooled and it can take up to 6.5 hours to transport the 
milk (Kaindi et al. 2011). 
 
Poor road infrastructure, long distances to collection centres, time needed to collect small volumes of milk and poor 
management of cooling centres contribute to spoilage of raw milk leading to its rejection at the collection centres. 
Poor quality milk could also be due to the use of unhygienic containers for milk storage and transport. Good 
hygiene at all stages of the value chain is therefore imperative. The efficiency, maintenance and cleaning of cooling 
equipment at bulking centres may affect the quality of milk. 
 
In a study by Mwangi et al. (2000), high milk temperatures and scooping of milk during sale instead of pouring it 
were associated with high total bacteria and coliform counts. In the informal market chain in Kenya, farmers’ milk 
has been reported to have significantly lower microbial counts compared to milk from traders (Orregård 2013), 
implying that multiple handling at higher nodes in the value chain likely exposes milk to microbial contamination. 
 
Bebe et al. (2018) analysed pasteurized milk in rural, urban and slum areas of Nairobi and reported total viable, 
Enterobacteriaceae and coliform counts that were within acceptable limits while raw milk from various towns had 
higher total viable and coliform counts than pasteurized milk. However, in Nairobi, 56.1% of pasteurized milk 
packaged in pouches and 27.9% in packets had acidity levels above the acceptable limits (Wanjala et al. 2017). These 
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results show the importance of pasteurization but also point to other possible sources of contamination in the 
formal channel including packaging. 
 
Fermented or soured milk is popular among Kenyan consumers and is marketed through milk bars or restaurants. It 
has been noted that soured milk that was not heat-treated prior to fermentation poses a health risk to consumers 
(Mutave et al. 2004). 
 
The use of unhygienic water during sanitation can indirectly contaminate milk (Robinson 2005). In Kiambu and 
Nairobi counties, piped water has been associated with high total bacteria counts and coliform counts possibly due 
to infrequent water supply (Mwangi et al. 2000). Table 4 summarizes the results of various studies on microbial 
quality of milk in Kenya. Contamination should be prevented at all points to effectively preserve the quality of milk. 
 
Table 4: Microbial quality of milk as reported by various studies in Kenya 
Study site and bacterial indices 
evaluated 
Prevalence (%) Reference 





Packet Pouch  
Eldoret         
Brucella (MRT)    0    Namanda et al. (2009) 
Nairobi         
Brucella (ELISA)   1     Kang’ethe et al. (2007b) 
Brucella (MRT)   < 1     Kang’ethe et al. (2007b) 
Coliforms  62.5 79.5   4.6 4.8 Wanjala et al. (2017) 
E. coli O157:H7   1     Kang’ethe et al. (2007b) 
M. bovis   0     Kang’ethe et al. (2007b) 
Total viable count  96 94.9   27.9 14.6 Wanjala et al. (2017) 
Nairobi and Kiambu*         
Brucella (ELISA)    3    Omore et al. (2002) 
Brucella (MRT)    5    Omore et al. (2002) 
Coliforms    57    Omore et al. (2002) 
Coliforms    58  73  Mwangi et al. (2000) 
Total viable count    79    Omore et al. (2002) 
Total viable count    82  70  Mwangi et al. (2000) 
Nairobi and Nakuru         
Brucella (ELISA) 4.9  5.1   8.2  Kang’ethe et al. (2000) 
Brucella (ELISA)  1.8 0 5 25 25  Omore et al. (2000) 
Brucella (ELISA)  5 5     Omore et al. (2002) 
Brucella (MRT) 3.9  4.7     Kang’ethe et al. (2000) 
Brucella (MRT)  5.6 9.5 3.3    Omore et al. (2000) 
Brucella (MRT)  3 2     Omore et al. (2002) 
Coliforms   13 52     Omore et al. (2002) 
E. coli  22      Omore et al. (2000) 
E. coli O157:H7  1      Omore et al. (2000) 
E. coli O157:H7  0 0     Omore et al. (2002) 
Total viable count  31 77     Omore et al. (2002) 
Nakuru         
Brucella   < 1     Kang’ethe et al. (2007b) 
Brucella (ELISA)  4.6      Kang’ethe et al. (2000) 
Brucella (MRT)  3.2      Kang’ethe et al. (2000) 
Coliforms (dry season)  11 39     Omore et al. (2001) 
Coliforms (wet season)  15 52     Omore et al. (2001) 
M. bovis   18     Kang’ethe et al. (2007b) 
Non-typhoidal Salmonella 30.6       Shitandi and Sternesjö (2004)  
Total viable count (dry season)  35 82     Omore et al. (2001) 
Total viable count (wet season)  31 61     Omore et al. (2001) 
Nakuru and Narok**         
Brucella (ELISA)    2    Omore et al. (2002) 
Brucella (MRT)    4    Omore et al. (2002) 
Coliforms     52    Omore et al. (2002) 
Total viable count    74    Omore et al. (2002) 
Nyandarua and Nakuru         
Coliforms 33.3       Ndung’u et al. (2016a) 
Total viable count 44.4       Ndung’u et al. (2016a) 
ELISA: enzyme-linked immunosorbent assay; MRT: milk ring test 
*intensive peri-urban and high market access; **extensive production systems with medium market access 
 
Foodborne disease burden attributable to dairy 
The bacterial and parasitic pathogens identified by the World Health Organization (WHO) expert elicitation and 
transmitted through milk and milk products are Brucella spp., Campylobacter spp., non-typhoidal Salmonella, Shiga 
toxin-producing E. coli and Toxoplasma gondii. Acquired T. gondii and Brucella respectively contribute 0% and 0.68% of 




Table 5: Foodborne disease burden attributable to dairy exposure pathway 
Microbial hazard Global total foodborne illnesses Foodborne illnesses in 
Africa per 100,000 
persons1 
Proportion of 
illnesses caused by 
hazards through 
food exposure 





dairy in Africa 3 Median Range Median Range 
Brucella 393,239 143,815–9,099,354 3  0.4–110 0.44 0.68 
Campylobacter 95,613,970 51,731,379–177,239,714 2,221  335–8,482 0.57 0.14 
Non-typhoidal Salmonella 78,707,591 31,843,647–211,154,682 896  175–2,994 0.46 0.05 
Shiga toxin-producing E. coli 1,176,854 754,108–2,525,007 5  2–9 0.43 0.14 
Acquired Toxoplasma gondii 10,280,089 7,403,516–14,904,329 229  135–386 0.42 0.00 
1 WHO (2015); 2 Hald et al. (2016); 3 Hoffmann et al. (2017) 
 
Mycotoxins in feed and milk 
Mycotoxins are produced by saprophytic fungi during storage or by pathogenic fungi during plant growth. They are 
a diverse group of fungal secondary metabolites that are harmful to animals and humans. Upon ingestion by 
animals, mycotoxins are metabolized in the liver and may lead to hepatotoxicity, decreased feed consumption, 
decreased weight gain, decreased reproductive performance and abortions (Haschek et al. 2013). Table 6 shows the 
results of several studies in Kenya on mycotoxins in feed and milk. 
 
Aflatoxin B1 and aflatoxin B2 are the main metabolites produced by fungi of the genus Aspergillus, particularly A. 
flavus, A. parasiticus and A. nomius (Richard 2007; Reddy et al. 2010). Makau et al. (2016) reported a positive 
correlation between aflatoxin B1 contamination in feed and aflatoxin M1 contamination in milk. Animals fed on 
aflatoxin B1- and aflatoxin B2-contaminated feeds have been shown to excrete aflatoxin M1 and aflatoxin M2, 
respectively, in their milk within twelve hours of consumption (Battacone et al. 2003; Fink-Gremmels 2008). The 
carry-over of aflatoxin B1 to aflatoxin M1 is dependent on factors such as the stage of lactation and milk yield 
(Masoero et al. 2007). 
 
Deoxynivalenol (DON) is a mycotoxin belonging to the group of trichothecenes which contaminates grains and 
cereal-based food and feed (Korosteleva et al. 2009). It is associated with acute gastrointestinal effects such as 
vomiting in animals and humans (Vincelli and Parker 2002). Lukuyu et al. (2011) assessed DON contamination in 
feeds and forage and found that the DON levels were significantly higher in concentrates than in forage. The lowest 
level of DON contamination (4.37 μg/kg) was observed in hay samples from rural dairy systems while the highest 
(179.89 μg/kg) was observed in a silage feed sample from the peri-urban system (Lukuyu et al. 2011). DON 
contamination levels were significantly associated with water activity, pH and moisture content of feeds. The major 
enzymatic biotransformation of DON is formation of deepoxydeoxynivalenol, a metabolic product found in milk 





Table 6: Prevalence of aflatoxin B1 and aflatoxin M1 in samples of feed and milk in Kenya 
Study site Feed samples Milk samples Reference  
Number  Percentage 
with aflatoxin 
B1 > 5 ppb 
Number  Percentage 
with aflatoxin 
M1 > 50 ppt 
 
Bomet    156 43.8 Langat et al. (2016) 
Bungoma 23 34.8 106 5.7 Senerwa et al. (2016)  
Dagoretti 70 83 391 22 Kang’ethe et al. (2007a) 
Dagoretti    128 63 Kiarie et al. (2016) 
Eldoret 108 61.1 123 10.6 Kang’ethe and Lang’a (2009)  
Eldoret    10 Bebe et al. (2018) 
High-risk 63 42 54 31 Ochungo et al. (2016)  
Isiolo   110 3.6 Senerwa et al. (2016)  
Kasarani, Nairobi   84 64 Kagera et al. (2019)  
Kisii 46 71.7 111 7.2 Senerwa et al. (2016)  
Kisumu    40 Bebe et al. (2018) 
Kisumu   97 26.4 Anyango et al. (2018)  
Kwale  3 33.3 59 3.4 Senerwa et al. (2016)  
Low-risk 39 77 26 8 Ochungo et al. (2016)  
Machakos 99 71.3 106 26.4 Kang’ethe and Lang’a (2009)  
Makueni (home cow milk)   185 8.7 Kang’ethe et al. (2017)  
Makueni (home goat milk)   54 0 Kang’ethe et al. (2017)  
Makueni (marketed cow milk)   25 4.2 Kang’ethe et al. (2017)  
Nairobi   10 50 Kang’ethe and Lang’a (2009)  
Nairobi    8 Bebe et al. (2018) 
Nairobi    291 51.9 Lindahl et al. (2018)  
Nairobi 72 95   Okoth and Kola (2012) 
Nakuru 87 58.6 137 27.7 Kang’ethe and Lang’a (2009)  
Nakuru    8 Bebe et al. (2018) 
Nakuru peri-urban 27 52 68 48.5 Makau et al. (2016) 
Nakuru rural 47 60   Makau et al. (2016) 
Nandi (home cow milk)   264 0 Kang’ethe et al. (2017) 
Nyeri 118 49.2 145 4.8 Kang’ethe and Lang’a (2009)  
Rural Kenya* 144 73 512 10 Sirma et al. (2019)  
Tharaka Nithi 72 87.5 126 26.2 Senerwa et al. (2016)  
With historical outbreaks  39 72 53 26 Ochungo et al. (2016)  
Without historical outbreaks 24 13 27 19 Ochungo et al. (2016)  
*Semi-arid, sub-humid, humid and temperate agro-ecological zones 
 
There is evidence that urban dairy farmers in Kenya spend nine times more money to purchase commercial feeds 
than their rural counterparts (Thorpe et al. 2000) and are at a higher risk of feeding their animals with aflatoxin B1-
contaminated feeds (Kang’ethe and Lang’a 2009). Lack of monitoring and evaluation systems and inadequate 
enforcement of regulation to evaluate the standards of marketed feeds contribute to the occurrence of mycotoxins 
in animal feeds and their carry-over effect in milk as aflatoxin M1 (Nyaata et al. 2000). 
 
According to Kiama et al. (2016), four practices are likely to increase the risk of mycotoxin exposure in animals: 
feeding spoilt maize to animals, selling spoilt maize as animal feed, feeding mouldy human food to chickens, dogs 
and pigs, and mixing mouldy feed with fresh batches (blending down) and feeding it to cattle. Additionally, 
commercial feeds are vulnerable to getting mouldy because they were fed to cattle regularly but in small quantities to 
increase milk production. 
 
Aflatoxin disease burden in Africa 
The median of global total foodborne illnesses caused by aflatoxins is 21,757 with a range of 8,967 to 56,765 (WHO 
2015). The median rate of foodborne illnesses and deaths caused by aflatoxins in Africa per 100,000 persons is 0.4 
and ranges from 0.1 to 1. The incidence of hepatocellular carcinoma caused by aflatoxins in Kenya is 81.353 per 
100,000 persons (Gibb et al. 2015). There is limited data on the proportion of foodborne illnesses caused by 
aflatoxins and those that are attributable to dairy products. 
 
Antimicrobial residues and their public health effects 
In animal husbandry, antibiotics have been widely used for the treatment of animal diseases to improve feed 
efficiency and increase milk production (Institute of Medicine 1989). The predominant source of contamination of 
milk with antibiotics is intra-mammary application of antibiotics and where untreated quarters may be contaminated 
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via blood circulation or diffusion (Wallace 2007). In Kenya, tetracyclines, sulphonamides, trimethoprim, nitrofurans, 
aminoglycosides, beta-lactams and quinolones are the most commonly used drugs in food-producing animals. A 
number of studies have been carried out to detect antibiotic residues in milk (Table 7). The standards for 
antimicrobial residues in these studies were those set by the Codex Alimentarius Commission (FAO and WHO 
2011). Farmers in Kenya have been reported to have poor knowledge of antimicrobial use (Orregård 2013). Mitema 
et al. (2001) reported that 14,594 kg of antimicrobials per year were consumed between 1995 and 1999. The 
consumption per antimicrobial ranged from 54.7% for tetracyclines to 0.64% for quinolones (Mitema et al. 2001). 
 
Table 7: Occurrence of antimicrobial residues in milk samples in Kenya 
Antimicrobials and sources Number of 
samples* 
Number of samples with 
antimicrobial residues 
exceeding maximum 
European Union limits** 
Reference 
Beta-lactams     
Nakuru large-scale producers 800 (8) 800 (8) Shitandi and Sternesjö (2004) 
Nakuru small-scale producers 800 (18) 800 (18) Shitandi and Sternesjö (2004)  
Nandi and Makueni 15 (53)  Ahlberg et al. (2016)  
Penicillin G    
Nakuru 1109 (14.9) 165 (71.5) Shitandi and Sternesjö (2004)  
Residues    
Eldoret (16)  Bebe et al. (2018)  
Kisumu  (0)  Bebe et al. (2018)  
Lamu West farmers 207 (15.5) 207 (15.5) Ondieki et al. (2017)  
Lamu West vendors 152 (18.4) 152 (18.4) Ondieki et al. (2017) 
Nairobi (4)  Bebe et al. (2018)  
Nakuru  (3.8)  Bebe et al. (2018)  
Pasteurized milk (7)  Bebe et al. (2018)  
Raw milk (21)  Bebe et al. (2018)  
Tetracyclines and beta-lactams     
Dagoretti, Nairobi 395 (3)  Ekuttan et al. (2007) 
Nakuru, Nairobi, Kiambu and Narok (market agents) 234 (3.8)  Kang’ethe et al. (2005) 
Nakuru, Nairobi, Kiambu and Narok (pasteurized milk)  110 (8.2)  Kang’ethe et al. (2005) 
Nakuru, Nairobi, Kiambu and Narok (rural consumers) 206 (11.6)  Kang’ethe et al. (2005) 
Tetracyclines and sulphonamides    
Nakuru peri-urban 80 (28.8) 57 (71) Orwa et al. (2017) 
Nakuru rural  229 (31.4)  Orwa et al. (2017) 
Tetracyclines, sulfamethazine, beta-lactams and 
gentamicin 
   
Eldoret commercial providers 25 (0)  Kosgey et al. (2018)  
Eldoret milk vending machines 34 (24)  Kosgey et al. (2018)  
Eldoret unique street vendors 21 (24)  Kosgey et al. (2018)  
*Figures in parentheses are percentages of samples testing positive for antimicrobial residues 
**Figures in parentheses are percentages 
 
Antimicrobial resistance is the ability of microorganisms to resist the effects of antimicrobials they were initially 
sensitive to. When antimicrobials are used in animal and human medicine in sub-lethal doses, the microorganisms 
develop ways to avert the effect of the drugs on them. Multidrug resistance occurs when microorganisms become 
resistant to more than one antimicrobial making it difficult to treat bacterial infections. The genes for drug resistance 
can also be transferred to other bacteria thereby spreading resistance further. Antimicrobial resistant 
microorganisms in animals can be transferred to humans directly through the food chain and contact with animals 
or indirectly through the environment. 
 
There is global agreement that antibiotic resistance poses significant threats to human health. WHO (2014) reports 
that 50,000 lives are lost across Europe and the United States of America every year due to infection with 
antimicrobial resistant bacteria and it is projected that by 2050, 700,000 deaths will occur due to microbial resistance 
to antibiotic, antiviral, antifungal and antimalarial agents. Cassini et al. (2019) estimate that antimicrobial resistance 
causes about 671,689 infections, accounts for 33,110 deaths and results in 874,541 DALYs with a mean DALY of 
170 per 100,000 persons. This is similar to the cumulative burden attributed to influenza, tuberculosis and the 
human immunodeficiency virus in the European Union and Europe. The cost of the burden due to antimicrobial 
resistance is estimated at 1.5 billion United States dollars (USD) in the European Union and USD 55 billion in the 
United States of America. In 2050, this cost may increase to USD 100 trillion in the European Union and the United 
States of America. Children and people aged above 65 years carry the highest burden of antimicrobial resistance in 
the European Union and the United States of America (Cassini et al. 2019). Similar data from Africa and other parts 




Adulterants in milk and their public health effects 
Milk is an important source of nutrients for growing infants and children. It is easily digested and therefore a 
valuable source of carbohydrates, proteins, vitamins and minerals. The addition of adulterants like water, hydrogen 
peroxide and melamine (Table 8) compromises the safety of milk. Addition of water leads to dilution of nutrients 
thereby lowering the nutritional value of milk which could negatively affect children through stunting, malnutrition, 
wasting and nutrition-related deaths (Muehlhoff et al. 2013). If the added water is not portable, it may introduce 
pathogenic micro-organisms into the milk which could lead to infections. 
 
Table 8: Adulterants in milk in Kenya 





Water    
Kiambu   33 Orregård (2013) 
Kiambu and Nairobi  13 Mwangi et al. (2000)  
Kiambu and Nairobi (market agents)  10 Omore et al. (2005)  
Kiambu and Nairobi (milk bars)  7 Omore et al. (2005)  
Kiambu and Nairobi (milk shops)  12 Omore et al. (2005)  
Lamu West (farmers)  207 20 Ondieki et al. (2017) 
Lamu West (vendors) 152 5.9 Ondieki et al. (2017) 
Ngorika 52  23.8 Ndung’u et al. (2016a)  
Olenguruone 32 36.8 Ndung’u et al. (2016a) 
Hydrogen peroxide    
Kenya  12 Omore et al. (2005)  
Kisumu and Eldoret  4 Bebe et al. (2018) 
Nairobi  12 Bebe et al. (2018) 
Nakuru  3.5 Bebe et al. (2018) 
Pasteurized milk  7 Bebe et al. (2018) 
Raw milk  5 Bebe et al. (2018) 
Herbal preservative (non-antibiotic 
heat-sensitive inhibitor) 
   
Lamu West (farmers)  207 2.0 Ondieki et al. (2017) 
Lamu West (vendors) 152 5.9 Ondieki et al. (2017) 
Melamine     
East Africa 49 6 Schoder (2010)  
Unspecified chemicals    
Kenya  3 Omore et al. (2005)  
 
Formalin is a carcinogen that can induce acute poisoning, dry skin and dizziness among effects (Tang et al. 2009; 
McGwin Jr et al. 2010). Hydrogen peroxide damages the gastrointestinal tract leading to gastritis (Afzal et al. 2011; 
Singh and Gandhi 2015). Detergents have been shown to cause food poisoning and gastrointestinal complications 
(Tay et al. 2013; Singuluri and Sukumaran 2014). Some detergents contain dioxin which is toxic and carcinogenic 
(Mudgil and Barak 2013). Chlorine causes low blood pressure, nausea, vomiting and abdominal pain (Hattersley 
2000; Barham et al. 2014). The presence of urea in milk above the cut-off limit (typically accepted at 70 mg/dL) may 
cause severe health problems including impaired vision, diarrhoea and malfunctioning of the kidneys. Melamine has 
low oral acute toxicity, but excessive exposure in animals and humans causes urinary stones, crystalluria and acute 
renal failure. Infants and children are most affected because they depend on milk for nutrition and the immaturity of 
their organs renders them vulnerable (Hau et al. 2009). 
 
Quality assurance of  milk and milk products in Kenya 
Since 1958, the safety and quality of raw milk and milk products have been regulated by the KDB which is 
mandated by the Dairy Industry Act to develop standards, specifications and guidelines for hygienic milk handling, 
testing of milk quality and related functions (KDB 2019). Kenya is a member of the East African Community 
(EAC). The KDB has adopted eight EAC dairy standards for milk quality and safety aimed at harmonizing milk 
quality standards across the EAC member states to facilitate regional trade in milk and milk products. The eight 
standards are as follows: ultra-heat treated milk specification (EAS 27; 2006), sweetened condensed milk 
specification (EAS 87; 2006), butter specification (EAS 22; 2006), dairy ices and dairy ice creams specification (EAS 
70; 2006), pasteurized milk specification (EAS 69; 2006), raw cow milk specification (EAS 67; 2006), yoghurt 
specification (EAS 33; 2006) and dried whole milk and skimmed milk powder specification (EAS 49; 2006). 
 
KEBS is a quality control and assurance body that ensures any food and non-food products sold in Kenya are of 
excellent quality and do not cause any direct or indirect harm to consumers. KEBS is mandated to approve products 
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for sale if they conform to the set standards and ban any products deemed unsuitable for consumption. In the case 
of milk, the organization’s Milk and Milk Products Technical Committee is tasked with developing and reviewing 
dairy standards. KEBS has developed over 127 milk standards and specifications for raw and processed milk; 
handling of milk and milk products; detection of foodborne pathogens found in milk such as Salmonella, coliforms 
and Listeria; determination of nutritive components of milk products; and detection and reduction of aflatoxins such 
as aflatoxin B1 and heavy metals such as copper in milk and milk products (KEBS 2019). Of the 127 specifications, 
30 were active by June 2019 and the rest had been withdrawn to be replaced by new specifications (KEBS 2019). 
One of the withdrawn specifications was for ultra-heat treated milk. As an example of its mandate, KEBS banned 
the import and sale of milk and milk products from China and its neighbouring countries in 2010 because they did 
not meet the required specifications. 
 
The milk safety regulating bodies (EAC, KDB and KEBS) have benchmarked a number of standards, specifications 
and guidelines set by the Codex Alimentarius Commission that govern food safety in 187 member countries 
including Kenya; standards such as the code of hygienic handling of milk have been invaluable in the development 
of national and EAC standards. However, there are some differences between national and international standards 
due to differences in production, processing, marketing and consumption of milk between Kenya and the western 
countries. Table 9 depicts the harmonization of Kenya’s national standards with those of the EAC and the Codex 
Alimentarius Commission. 
 
Table 9: National, regional and international standards on quality, safety and grading of milk and milk 
products 
Product KEBS specification EAC standard Codex Alimentarius standard 
Raw milk  Raw cow milk and whole milk: KS 
EAS 67:2007 
EAC standard for raw cow 
milk 
Code of hygienic practice for milk and milk 
products (CAC/RCP 57-2004) 
Fermented milk 
or yoghurt  
Fermented (cultured) milk or 
yoghurt: KS EAS33: 2007  
EAC standard for yoghurt Fermented milks (CODEX STAN 243-2003) 
Milk powder Dried whole milk and skimmed milk: 
KS EAS 49:2007 
EAC standard for whole milk 
and skimmed milk powder  
Code for milk powder and cream powder 
(CODEX STAN 207-1999) 
Pasteurized milk Pasteurized milk: KS EAS 67:2007 EAC standard for pasteurized 
milk 
 




Condensed and sweetened 
condensed milk: KS EAS 87:2007 
EAC standard for sweetened 
condensed milk  
Sweetened condensed milk (CODEX STAN 282-
1971) 
Cheese  Cheese general requirements: KS 28-
1:2015 
Cheddar cheese: KS 28-2:2015 
Gouda cheese: KS 28-3:2015 
Tilsiter cheese: KS 28-4:2015 
Cream cheese: KS 28-6:2015 
 General standard for cheese (CODEX STAN 283-
1978) 
Mozzarella (CODEX STAN 262-2006) 
Cheddar (CODEX STAN 263-1966) 
Danbo (CODEX STAN 264-1966) 
Edam (CODEX STAN 265-1966) 
Gouda (CODEX STAN 266-1966) 
Havarti (CODEX STAN 267-1966) 
Samsø (CODEX STAN 268-1966) 
Emmental (CODEX STAN 269-1967) 
Tilsiter (CODEX STAN 270-1968) 
Saint-Paulin (CODEX STAN 271-1968) 
Provolone (CODEX STAN 272-1968) 
Cottage cheese (CODEX STAN 273-1968) 
Coulommiers (CODEX STAN 274-1969) 
Cream cheese (CODEX STAN 275-1973) 
Camembert (CODEX STAN 276-1973) 
Brie (CODEX STAN 277-1973) 
Ultra-heat 
treated milk 
Ultra-heat treated milk: KS 283: 2002 EAC standard for ultra-heat 
treated milk 
 
Dairy ices and 
ice creams  
Dairy ice cream and milk ice: KS 36: 
1999 
EAC standard for dairy ices 
and ice creams  
Cream and prepared creams (CODEX STAN 288-
1976) 
Animal ghee Animal ghee: KS 1790: 2015   
Source: FAO and WHO (2011); KDB (2019); KEBS (2019) 
 
The national milk regulating bodies have developed guidelines to ensure improved hygiene of milk at all levels of the 
supply chain. These guidelines target farmers, milk collectors, transporters, processors and traders. Guidelines 
developed by KDB cover hygienic milk production, collection, testing, handling, small-scale processing and trading 
as well as fundamentals of marketing and dairy business management. KEBS has specifications targeting milk 
carriers, milk sampling, handling of milking machines and milk containers and milk processing. Codex Alimentarius 
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has guidelines for hygienic practice for milk and preservation of milk by the lactoperoxidase system (CAC/RCP 57-
2004). These laws, regulations and codes of practices are aimed at ensuring that milk consumed is safe. 
Assessment of  food safety and possible interventions 
along the dairy value chain 
Unsafe milk arises from poor pre- and post-harvest practices. An assessment of the gaps can help identify 
interventions needed to ensure food safety transformation in the value chain. Suggested interventions at each level 
of the value chain are shown in Table 10. 
 
Table 10: Current practices and opportunities for intervention in the milk value chain 
Level (node) 
of value chain 
Current practices Best practices Opportunities for intervention  Stakeholder best 




contaminated cereal, fodder 
and concentrates  
Use of freshly harvested maize 
and other fodder 
Drying of maize before storage 
Treatment of maize before 
storage 
Optimal storage of maize, 
fodder and concentrates 
Use of mycotoxins binders in 
formulated feed 
Training farmers on best 
practices (storage and 
conservation of maize, fodder 
and concentrates) 
Investment in reliable storage 
facilities for maize, fodder and 
concentrates 
County governments 










Poor knowledge, attitudes and 
practices on mastitis 
prevention at the farm level 
Stripping the teats before milk 
Regular testing for sub-clinical 
mastitis 
Treatment of clinical mastitis 
Training farmers on mastitis 
prevention and economic 
losses associated with sub-
clinical mastitis 
County governments 




Poor adherence to withdrawal 
periods 
Feeding of treated milk to 
calves, dogs, pigs and people 
Lack of testing for 
antimicrobial residues 
Failure by animal health 
practitioners to advise on 
withdrawal periods 
Over-the-counter purchases 
of controlled antimicrobials 
without a valid prescription 
Adherence to withdrawal 
periods for antimicrobial drugs 
Testing milk for antimicrobial 
residues at bulking and 
processing centres 
Proper disposal of milk 
containing anti-microbial 
residues 
Enforcement of the Animal 
Diseases Act 
 
Implementation of policy 
requiring authorized licenced 
veterinary personnel to 
prescribe drugs 
Advocacy for good record-
keeping with a focus on 
treatment 
Training farmers on negative 
impacts of antimicrobial 
residues in milk 
Implementation of quality-











Unhygienic milking personnel, 
equipment, techniques and 
environment 
Inadequate chilling protocols 
after milking 
Adopt hygienic practices at the 
farm level 
Chilling of milk immediately 
after milking 
Training farmers on hygienic 
milking and handling practices  
Investment in appropriate 














Use of non-food grade plastic 
containers 
Use of poorly cleaned 
containers  
Delayed delivery of milk to 
bulking and cooling centres 
Use of aluminium and 
recommended food grade plastic 
containers 
Adequate cleaning of transport 
containers using recommended 
detergents 
Delivery of milk to cooling 
centres within 2 hours of milking 
Training on appropriate 
containers for transporting 
milk and their cleaning 
procedures 
Investment in aluminium cans 
with solar coolers 

















Use of non-food-grade plastic 
containers 
Use of poorly cleaned 
containers 
Use of unventilated vehicles  
Delayed delivery of milk to 
consumers 
Use of aluminium and 
recommended food-grade plastic 
containers 
Adequate cleaning of transport 
containers using recommended 
detergents 
Use of well-ventilated and 
approved vehicles for long 
distance transport 
Delivery of milk to consumers 
within two hours of milking 
Training on appropriate 
containers for transporting 
milk and their cleaning 
procedures 
Investment in aluminium cans 
with solar coolers 
Formulation and enforcement 
of dairy regulations on milk 
transport vehicle requirements 
Investment in road 
infrastructure 
County governments 
and local NGOs 
International donors  










Delayed chilling of milk 
Poor milk handling practices 
(personnel and equipment) 
Failure to carry out 
comprehensive testing of milk 
Infrequent testing of milk 
Poor quality and maintenance 
of chilling equipment 
Chilling milk within two hours 
after milking 
Adopting good hygienic milk 
handling practices 
Comprehensive testing of milk 
for quality and safety 
Adopt a testing protocol 
Purchase of quality approved 
equipment  
Regular maintenance of 
equipment  
Investment in reliable 
electrical supply 
Formulation and enforcement 
of dairy regulations on bulking 
and chilling 
Formulation and 
standardization of testing 
protocols  
Investment in fit-for-purpose 
testing equipment and rapid 
tests 
Development of a strategy 
testing 
Formulation of guidelines for 
approved equipment 
Development of maintenance 
and metrology protocols 
National and county 
governments, 
processors, co-
operatives and local 
NGOs 



















Use of un-approved trucks  
Poor cleaning of milk trucks 
Use of specially designed 
(temperature control) and 
approved milk trucks  
Proper cleaning of milk trucks 
 
Investment in well-designed 
approved milk trucks  
Training on appropriate 
cleaning of milk trucks and 







Inadequate and infrequent 
testing  
Pasteurization failures 
Cold chain failures 
Ineffective packaging  
Poor quality and maintenance 
of equipment 
Ineffective cleaning regime 




Appropriate cold chain 
protocols 
Proper packaging  
Purchase of good quality 
equipment and regular 
maintenance  
Use of recommended cleaning 
procedures 
Investment in fit-for-purpose 
testing equipment and 
personnel training 
Adoption of Hazard Analysis 
Critical Control Point 
protocols 
Investment in good quality 
equipment  
Training of personnel on 









Transport to depots and 
outlets without maintenance 
of a cold chain 
Inappropriate storage depots 
Transport to depots and outlets 
under an effective cold chain 
Use of temperature-controlled 
storage depots  





Displaying at ambient 
temperatures 
Selling expired milk and milk 
products  
Use of refrigerated display 
cabinets 
Removal and proper disposal of 
expired products from the 
market 
Investment in quality 
refrigerated display cabinets 
Monitoring of displayed 






Milk adulteration to prolong 
shelf life 
Unhygienic milk handling 
practices 
Failure to test milk handlers 
Selling unadulterated milk 
Hygienic milk handling practices 
Healthy personnel to handle 
milk  
Testing of milk for 
contamination 
Training of personnel on 
hygienic milk handling  
Testing and certification of 
personnel for health  
National government 
County government 
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